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(57) ABSTRACT 

A test strip for use of the determination of an analyte in a 
?uid sample according to one embodiment of the present 
invention is disclosed. The test strip comprises a base having 
a top and a bottom, a collection chamber that extends 
betWeen the top and the bottom of the base, a containing ring 
that is disposed on the bottom of the base and surrounds the 
collection chamber, and a capillary channel formed in top of 
the base that has an inlet ?uidly coupled to the collection 
chamber, a test element disposed Within the capillary chan 
nel. A lid is attached to the top of the base and covers the 
collection chamber, the test membrane, and at least a portion 
of the capillary channel. 
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DIAGNOSTIC TEST STRIP FOR COLLECTING 
AND DETECTING AN ANALYTE A FLUID 
SAMPLE AND METHOD FOR USING SAME 

FIELD OF THE INVENTION 

[0001] The present invention relates generally to diagnos 
tic instruments and, more particularly, to a diagnostic test 
strip for use in determining the concentration of an analyte 
in a liquid sample. 

BACKGROUND OF THE INVENTION 

[0002] Test strips (e.g., biosensors) containing reagents 
are often used in assays for determining the concentration of 
an analyte in a ?uid sample. Testing and self-testing for the 
concentration of glucose in blood is a common use for test 
strips. One method of obtaining a blood sample and ana 
lyZing the sample for determining the glucose level is With 
a lancing device and a separate blood collection device. In 
obtaining a blood sample, a drop of blood is obtained from 
the ?ngertip using the lancing device, and the blood is 
harvested using a test strip, Which is then analyZed by a test 
unit that determines the concentration of glucose in the 
blood. Test strips are also used for determining the concen 
tration or presence of various other analytes (e.g., fruc 
tosamine, hemoglobin, cholesterol, glucose, alcohol, drugs 
including illegal drugs, etc.) in a variety of body ?uids (e.g., 
blood, interstitial ?uid, saliva, urine, etc.). 
[0003] A draWback associated With the use of physically 
separate lancing and collection devices is that a patient/user 
must manipulate tWo different instruments requiring the 
user/patient to bring the collection device (e.g., the test strip) 
to the area of skin that has been lanced to collect the sample. 
Because the user must align the collection device With the 
sample to be collected, a larger than necessary amount of 
sample often is produced and collected to ensure an accurate 
analysis. In other situations, not enough sample is collected 
for accurate analysis because the collection device is not 
properly positioned. This problem can be further com 
pounded if the user has impaired vision or poor deXterity. 
Because test systems are requiring smaller volumes of blood 
for analysis, it is dif?cult to position a collection instrument 
for proper collection. 

[0004] The surface condition of the skin affects the for 
mation of a blood droplet at the lancet site on skin. Many 
individuals use hand lotions, have oily or sWeaty skin, or do 
not dry their hands completely after Washing Which also 
affects droplet formation. Often users do not alWays cleanse 
the area of skin to be lanced With alcohol. These variations 
increase the Wettability of the skin’s surface causing the 
droplet to spread in an uncontrolled and unpredictable 
manner making it dif?cult to harvest the sample. 

[0005] Further, the collection of blood samples on alter 
native sites such as the forearm is complicated by the 
presence of body hair because the sample (e.g., blood) has 
a tendency to “Wick up” the hairs found on these parts of the 
body. Cleaning the lance site With alcohol does not alleviate 
this Wicking problem. Thus, there eXists a need for a lancing 
and collection device that co-locates the lancet and the 
collection point to accurately collect a blood sample for 
analysis. 

SUMMARY OF THE INVENTION 

[0006] A test strip for use of the determination of an 
analyte in a ?uid sample according to one embodiment of the 
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present invention is disclosed. The test strip comprises a 
base having a top and a bottom, a collection chamber that 
eXtends betWeen the top and the bottom of the base, a 
containing ring that is disposed on the bottom of the base 
and surrounds the collection chamber, and a capillary chan 
nel formed in top of the base that has an inlet ?uidly coupled 
to the collection chamber, a test element disposed Within the 
capillary channel. Alid is attached to the top of the base and 
covers the collection chamber, the test membrane, and at 
least a portion of the capillary channel. 

[0007] The above summary of the present invention is not 
intended to represent each embodiment, or every aspect, of 
the present invention. Additional features and bene?ts of the 
present invention Will become apparent from the detailed 
description, ?gures, and claims set forth beloW. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0008] FIG. 1 is an upper perspective vieW of a portion of 
a test strip according to one embodiment of the present 
invention. 

[0009] FIG. 2 is a loWer perspective vieW of the test strip 
of FIG. 1. 

[0010] FIG. 3 is a perspective vieW of a test strip inte 
grated into a lancing and harvesting device according to one 
embodiment of the present invention. 

[0011] FIG. 4 is a side vieW of a lancing and harvesting 
device and end cap according to another embodiment of the 
present invention. 

[0012] FIG. 5a-5f are oversiZed perspective and side 
vieWs of a forWard end of a lancing and harvesting device 
illustrating various points during the lacing of a test sub 
ject’s skin and the subsequent sample harvesting according 
to one embodiment of the present invention. 

[0013] FIG. 6 is a top perspective vieW of a test strip 
according to one embodiment of the present invention. 

[0014] While the invention is susceptible to various modi 
?cations and alternative forms, speci?c embodiments are 
shoWn by Way of eXample in the draWings and are described 
in detail herein. It should be understood, hoWever, that the 
invention is not intended to be limited to the particular forms 
disclosed. Rather, the invention is to cover all modi?cations, 
equivalents and alternatives falling Within the spirit and 
scope of the invention as de?ned by the appended claims. 

DESCRIPTION OF ILLUSTRATED 
EMBODIMENTS 

[0015] Turning noW to the draWings and initially to FIGS. 
1 and 2, a test strip 10 is shoWn according to one embodi 
ment of the present invention. The test strip 10 includes a 
base 12 and a lid 14. The base 12 has a loWer surface 13 and 
an upper surface 15. The base 12 includes a collection 
chamber 16, a capillary channel 18 that includes a test area 
19, and a containing ring 24. The capillary channel 18 is 
eXtended beyond the test area 19 to form an optional vent 22. 
The lid 14 covers the collection chamber 16 and the capillary 
channel 18 including the test area 19. The lid 14 is adhered 
to the base 12 according to one embodiment of the present 
invention. A test element 20, Which includes a regent for use 
in an assay, is disposed in the test area of the capillary 
channel 18. The test strip 10 may be incorporated into a 
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lancing and harvesting device 26 (FIG. 4) according to one 
embodiment of the present invention as Will be described in 
detail in connection With FIGS. 4-5f 

[0016] The collection chamber 16 and the capillary chan 
nel 18, Which includes the test area and the vent 22 (if any), 
may be embossed upon the upper surface 15 of the base 12, 
but may also be formed in the molding of the base 12, by 
machining, or through another suitable manufacturing 
method. In the illustrated embodiment, the collection cham 
ber 16 is a cylindrical aperture extending through the base 
12. The inlet of the capillary channel 18 is formed in the side 
Wall of the collection chamber 16. The capillary channel 18 
?uidly couples the collection chamber 16 and the test area 19 
containing the test element 20. The collection chamber 16, 
the capillary channel 18 including the test area 19, or a 
combination thereof may be coated With a hydrophilic 
material to promote movement of the ?uid sample. Addi 
tionally, according to one embodiment of the present inven 
tion, the capillary channel 18 is appropriately siZed to 
provide under-?ll protection. 

[0017] In one embodiment of the present invention, a test 
element 20 is attached to the lid 14 With an adhesive, Which 
is substantially clear in embodiments Wherein the test ele 
ment 20 is optically read through the lid 14. In embodiments 
Where the test element 20 is adhered to the lid 14, the test 
area 19 of the capillary channel 18 is dimensioned to provide 
a slight clearance betWeen the bottom of the test area 19 and 
the bottom of the test element 20 so that the ?uid sample is 
exposed to more surface area of the test element 20. Simi 
larly, the test area 19 of the capillary channel 18 may be 
dimensioned to provide for clearance around the edge of the 
test element 20 as is shoWn in FIG. 1, for example. In 
alternative embodiments of the present invention, the test 
element can be attached to the base 12. 

[0018] In the collection of a body ?uid sample, such as 
blood, from a test subject, the loWer surface 13 of the base 
12 is placed on the test subject’s skin. A containing ring 24, 
Which surrounds the collection chamber 16 and doWnWardly 
extends from the loWer surface 13 of the base 12, contacts 
the test subject’s skin. As Will be described in detail beloW, 
the test subject’s skin is punctured Within the periphery of 
the collection chamber 16. The containing ring 24 inhibits 
the spreading of the sample across the skin and maintains the 
sample Within the periphery of the collection chamber 16. 
The containing ring 24 is formed during the molding of the 
base 12, is embossed upon the loWer surface 13, or is 
otherWise attached to the loWer surface 13 of the base 12 
during manufacturing. 

[0019] The base 12 can be composed of any suitable 
material such as, for example, polycarbonate, polypropy 
lene, polystyrene, etc. The lid 14 is constructed of any 
suitable material as required by the nature of the analysis to 
be performed. For example, if an optical analysis is desired, 
the lid 14 may be constructed of a substantially optically 
clear material such as polyethylene terephthalate (PET) or 
polycarbonate, for example. Alternatively, for applications 
Where the opacity of the lid 14 is not relevant, the lid 14 may 
be constructed of polycarbonate, polypropylene, polysty 
rene, and polyethylene terephthalate (PET). The lid material 
is substantially nonporous so that the lid does not absorb the 
sample; rather, the lid directs the sample to the inlet of the 
capillary channel 18 as described beloW. 
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[0020] The test strip 10 may be implemented into a variety 
of lancing devices according to alternative embodiments of 
the present invention. Examples of lancing devices that may 
be used With various embodiments of the present invention 
include those described in Us. Pat. No. 5,152,942 
(“Vacuum Assisted Lancing Device”); US. Pat. No. 5,350, 
392 (“Lancing Device With Automatic Cocking”); and US. 
Pat. No. 6,364,889 (“Electronic Lancing Device”); each of 
Which is incorporated herein by reference in its entirety. The 
implementation of a test strip 10 With a lancing device 26 
enable the lancing device 26 to lance the skin of a test 
subject and to harvest the body ?uid sample from the lancet 
site. 

[0021] Referring noW to FIG. 3, the forWard end of a 
lancing and harvesting device 26 that implements a test strip 
10 is shoWn according to one embodiment of the present 
invention. The test strip 10 can take on a variety of shapes 
and con?gurations to conform With numerous instrument 
concepts, While operating as described above. For example, 
While FIG. 3 shoWs the test strip 10 being dimensioned 
substantially the same as the cross-section of the end cap 30, 
the test strip 10 can be generally rectangular-shaped as 
shoWn in FIGS. 1-2. The test strip 10 may be attached to an 
end cap 30, Which is removably attached to the lancing 
device 26. The lancing and harvesting device 26 contains a 
lancet 28 for puncturing both the lid 14 and the skin of the 
subject as is described beloW. 

[0022] Referring noW to FIG. 4, the lancing and harvest 
ing device 26 that implements a test strip 10 is shoWn 
according to one embodiment of the present invention. The 
lancing assembly includes a body 32 that houses a lancing 
assembly 31 having a plunger 34 for driving the lancet 28. 
A top end 36 of the plunger 34 extends beyond the housing 
32. In using the lancet 28 to puncture a test subject’s skin, 
a user grasps the device 26 by the body 32 and depresses the 
top end 36 of the plunger 34—moving the plunger 34 into 
the body 32 of the device 26 to doWnWardly advance the 
lancet 28 into a test subject’s skin. A lancet holder (not 
shoWn) is disposed Within the body 32. The lancet 28 is 
removably attached to the lancet holder so that the lancet 28 
may be detached and discarded after use. Within the housing 
32, an opposite end of the lancet holder is coupled to the 
plunger 34. Thus, the plunger 34 moves the lancet holder 
Which, in turn, drives the lancet 28. 

[0023] The end cap 30 attaches to a forWard end 40 of the 
device 26 opposite the plunger 34. A rim 42 of the end cap 
30 removably attaches to the forWard end 40 of the plunger 
34. (The forWard end 40 includes an O-ring according to 
vacuum-assisted embodiments of the lacing device 26 for 
forming an airtight seal betWeen the end cap 30 and the 
forWard end 40.) An open end 44 of the end cap 30 includes 
an aperture 46 through Which the lancet 28 passes to 
puncture a test subject’s skin. In one embodiment of the 
invention, the end cap 30 contains an aperture 45 in its 
sideWall for inserting and removing a test strip 10. In another 
embodiment of the present invention, the test strip 10 is 
?xedly attached to the end cap 30, Which is disposable such 
that removing the end cap 30 also removes the used test strip 
10. 

[0024] During the lancing of a test subject’s skin, the open 
end 44 of the end cap 30 is placed on an area of the test 
subject’s skin (e.g., a forearm, a ?nger, etc.). The plunger 34 
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is depressed to advance the lancet 28 from a retracted 
position Wherein the lancet 28 is completely contained 
Within the end cap 30, to a lancing position Wherein the 
lancet 28 eXtends through the aperture 46 in the end cap 30. 
Movement of the plunger 34 by the user triggers a spring 
(not shoWn) Within the body 32 of the lancing assembly 31 
that rapidly advances the lancet 28 into a test subject’s skin. 
The lancing assembly 31 includes a second spring (not 
shoWn) for moving the lancet 28 back toWard the retracted 
position. 
[0025] In the embodiment shoWn in FIG. 4, the lancing 
assembly 34 further includes an instrument 48 for reading 
the test strip 10 (not shoWn) and determining the analyte 
concentration in the sample. The instrument 48 includes a 
display 50 for communicating the results of the assay to the 
user. In embodiments of the present invention that do not 
include the instrument, a separate device is used for reading 
the test strip 10. 

[0026] According to one embodiment of the present inven 
tion, the lancing device 26 is vacuum assisted as described 
in US. Pat. No. 5,152,942 (incorporated by reference above) 
to facilitate the production of a blood sample at the puncture 
site on the test subject’s skin. In such an embodiment, the 
rim 42 of the end cap 30 forms an airtight seal With the use 
of an O-ring as is described above. And an airtight seal is 
created betWeen the open end 44 of the end cap 30 and the 
test subject’s skin by pressing the end cap against the skin. 
The lancing assembly 31 includes a vacuum member (not 
shoWn) such as a diaphragm or belloWs that displaces air 
Within the lancing assembly and end cap 30 to form a 
vacuum Within the end cap 30. During the lancing operation, 
release of the plunger 36 by the user triggers the vacuum 
member Which evacuates air from the end cap 30. 

[0027] As discussed above, the test element 20 contains a 
reagent for use in determining the concentration of the 
analyte of interest in a sample. The reagent is designed to 
react With the analyte in the sample. That reaction is indica 
tive of the analyte concentration in the sample and can be 
measured by an appropriate sensor. The speci?c reagent 
incorporated into the test element 20 is a function of the 
analyte, and the type of assay to be used for determining the 
concentration of the analyte. 

[0028] According to one embodiment of the present inven 
tion, the reagent applied to the test element 20 is designed 
to produce a colorimetric reaction indicative of the analyte 
concentration as is knoWn in the art. An optical readhead or 
detector is used to measure the degree of the color change 
for determining the concentration of the analyte. According 
to one embodiment of the present invention, a light detector 
is disposed Within the end cap 30 of the device 26 for reading 
the test strip. Colorimetric testing is described in detail in 
US. Pat. No. 6,181,417 B1 (entitled “Photometric Readhead 
With Light Shaping Plate”); US. Pat. No. 5,518,689 (entitled 
“Diffuse Light Re?ectance Readhead”); and US. Pat. No. 
5,611,999 (entitled “Diffuse Light Re?ectance Readhead”); 
each of Which is incorporated herein by reference in its 
entirety. 

[0029] Alternatively, the reagent applied to the test ele 
ment 20 is designed to produced an electrochemical reaction 
indicative of the analyte concentration in the sample as is 
knoWn in the art. In an electrochemical assay, the regent is 
designed to react With the analyte to create an oxidation 
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current at electrodes disposed Within the test area 19 Which 
is directly proportional to the concentration of glucose in the 
user’s blood. The resulting current can be measured by a 
meter, such as a meter incorporated in to the instrument 48. 
Electrochemical testing is described in US. Pat. Nos. 5,120, 
420 (entitled “Biosensor and a Process for Preparation 
Thereof”); US. Pat. No. 5,660,791 (“Fluid Testing Sensor 
for Use in Dispensing Instrument”); US. Pat. No. 5,759,364 
(entitled “Electrochemical Biosensor”); and US. Pat. No. 
5,798,031 (entitled “Electrochemical Biosensor”); each of 
Which is incorporated herein in its entirety. 

[0030] Turning noW FIG. 5a, the operation of the lancing 
and harvesting device 26 Will be described according to one 
embodiment of the present invention. The lancing and 
harvesting device 26 is placed against the test subject’s skin 
S. The containing ring 24 contacts the skin S of the test 
subject. In an embodiment of the present invention Wherein 
the lancing and harvesting device 26 is vacuum assisted, the 
vacuum is used to draW the skin S of the test subject into 
contact With the containing ring 24. 

[0031] In FIG. 5a, the lancet 28 is shoWn just prior to 
lancing the skin of the test subject. In operation, the lancet 
28 passes through (i.e., punctures) the lid 14 on its Way the 
skin S of the test subject. When the skin S of the test subject 
is in contact With the containing ring 24, the user depresses 
the plunger 36 Which triggers the lancing assembly 31 (FIG. 
4). Upon actuation, the lancet 28 pierces the lid 14 then 
proceeds through the collection chamber 16 and pierces the 
skin S of test subject. The lance site on the test subject’s skin 
is bounded by the collection chamber 16 (i.e., Within the 
outer periphery of the collection chamber 16). 

[0032] Referring noW to FIG. 5b, the device 26 is shoWn 
after piercing the lid 14 and While puncturing the test 
subject’s skin S. After the skin S of the test subject is 
pierced, the lancet 28 WithdraWs from the subj ect’s skin S as 
shoWn in FIG. 5c. After the WithdraW of the lancet 28 from 
the skin S, blood B begins to ?ll the collection chamber 16. 
Upon entering the collection chamber 16, some of the blood 
B begins to enter the capillary channel 18. As the blood B 
continues to ?ll the capillary channel 18, the blood B 
contacts the lid 14 as can be seen in FIG. 5a' Which directs 
the blood B toWard the inlet of the capillary channel 18. The 
collection chamber 16, bounded by the containing ring 24 
and the lid 14, collect and contain the blood sample B. Thus, 
according to one embodiment of the present invention, the 
harvesting of the blood sample is not dependant on any 
particular blood droplet formation. 

[0033] Referring noW to FIG. 56, upon further ?lling of 
the collection chamber 16, the blood B continues to move 
along the capillary channel 18 from the collection chamber 
16 toWards the test element 20. The blood B contacts the test 
element once it moves into the test area 19. According to the 
illustrated embodiment of the test strip 10, a vent 22 
facilitates the movement of the blood B through the capillary 
channel 18, Which alloWs air Within the capillary channel 18 
to eXhaust from the channel as the blood B ?lls the channel 
18. 

[0034] As shoWn in FIG. 5f, after reaching the end of the 
capillary channel 18 the blood B enters the test area 19 and 
contacts the test element 20, Where the blood B is absorbed. 
The spacing along side of the test element 20 increases the 
eXposure of the test element 20 to the blood in the reaction 
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area, Which allows for quicker absorption of the blood B by 
the test element 20. Further, if desired, spacing may be 
provided under or above the test element 20 to further 
facilitate rapid absorption of the blood B as is discussed 
above. Once the blood B is absorbed by the test element, the 
blood mixes With the reagent applied to the test element 20, 
Which produces a reaction indicative of the concentration of 
the analyte (e.g., glucose) in the blood. If the assay is 
calorimetric in nature, a light sensor disposed Within the end 
cap 30 measures the colorimetric reaction. If the assay is 
electrochemical in nature, a meter measures the amount of 
current produced by the electrochemical reaction. After use, 
in one embodiment, the end cap 30 and the test strip 10 may 
be removed from the lancing and harvesting device 26 and 
discarded. 

[0035] Referring noW to FIG. 6, a test strip 50 according 
to an alternative embodiment of the present invention is 
shoWn. The test strip 50 includes a partially enclosed col 
lection chamber 56 that is formed at one end of a base 52 of 
the test strip 50. The partially enclosed collection chamber 
56 may have varying degrees of closure according to alter 
native embodiments of the present invention. The test strip 
50 includes a lid 54 having a lip 57 that extends a distanced 
from the lid 54. As the blood collects in the partially 
enclosed collection chamber 56, the blood contacts the lid 54 
and lip 57 Which directs the blood sample toWard the inlet 
of the capillary channel 19. 

[0036] While the test strip has been described thus far as 
having a tWo piece construction (i.e., a base 12 and a lid 14) 
With a capillary channel 18 formed in the base 12, the test 
strip 10 can have a three piece construction. In such an 
embodiment, a U-shaped spacer layer is disposed betWeen 
the base 12 and the lid 14 and may be attached to each With 
an adhesive. The interior of the U-shaped spacer layer forms 
the side Walls of a capillary channel While the lid and base 
form the top and bottom, respectively. 

[0037] While the invention is susceptible to various modi 
?cations and alternative forms, speci?c embodiments 
thereof have been shoWn by Way of example in the draWings 
and are described in detail herein. It should be understood, 
hoWever, that it is not intended to limit the invention to the 
particular forms disclosed, but, to the contrary, the intention 
is to cover all modi?cations, equivalents and alternatives 
falling Within the spirit and scope of the invention as de?ned 
by the appended claims. 

What is claimed is: 
1. Atest strip for use in the determination of an analyte in 

a ?uid sample, the test strip comprising: 

a base having a top and a bottom; 

a collection chamber extending betWeen the top and the 
bottom of the base; 

a containing ring disposed on the bottom of the base, the 
containing ring surrounding the collection chamber; 

a capillary channel formed in top of the base, the capillary 
channel having an inlet ?uidly coupled to the collection 
chamber; 

a test element disposed Within the capillary channel; and 
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a lid attached to the top of the base, the lid covering the 
collection chamber, the test membrane, and at least a 
portion of the capillary channel. 

2. The test strip of claim 1 Wherein the lid is constructed 
of a substantially optically clear material. 

3. The test strip of claim 1 Wherein the lid is constructed 
of a substantially nonporous material. 

4. The test strip of claim 1 Wherein the test element 
include a reagent for producing a reaction indicative of the 
concentration of the analyte in the ?uid sample. 

5. The test strip of claim 4 Wherein the analyte is glucose. 
6. The test strip of claim 4 Wherein the sample is blood. 
7. The test strip of claim 1 in combination With a lancing 

device. 
8. The test strip of claim 1 comprising a hydrophilic 

coating disposed on at least a portion of the capillary 
channel. 

9. The test strip of claim 1 Wherein the test element is 
attached to the lid. 

10. The test strip of claim 9 Wherein the test element is 
attached to the lid With a substantially optically clear adhe 
sive. 

11. The test strip of claim 1 Wherein the capillary channel 
includes a test area for receiving the test element, a trans 
verse dimension of the test area being greater than a trans 
verse dimension of the test element. 

12. The test strip of claim 1 Wherein the capillary channel 
includes a test area for receiving the test element, a depth of 
the test area being greater than a thickness of the test 
element. 

13. The test strip of claim 1 Wherein the containing ring 
outWardly extends from the bottom of the base. 

14. A device for use in the determination of an analyte in 
a body ?uid, the device including a lancing assembly having 
a lancet for puncturing the skin of a test subject, the lancet 
being adapted to move betWeen a retracted position and an 
extended position for puncturing the skin of a test subject, 
the device comprising: 

an end cap removably attached to the lancing device, the 
end cap having a rim for contacting the skin of the test 
subject, the lancet extending beyond the rim of the end 
cap When in the extended position; and 

a test strip disposed Within the end cap, the test strip 
including a collection chamber and a capillary channel 
?uidly coupled to the collection chamber, the test strip 
including a test element disposed Within the capillary 
channel, the test element in ?uid communication With 
the collection chamber, the test strip including a lid 
disposed over the collection chamber and a least a 
portion of the capillary channel, the lancet puncturing 
the lid and extending through the collection chamber 
When moving betWeen the retracted position and the 
extended position. 

15. The device of claim 14 Wherein the test strip includes 
a containing ring outWardly extending from a bottom of the 
test strip for contacting a test subject’s skin. 

16. The device of claim 14 Wherein the lancing assembly 
is vacuum assisted. 

17. The device of claim 14 Wherein the lid of the test strip 
is constructed of a substantially optically clear material. 

18. The test strip of claim 14 Wherein the lid is constructed 
of a substantially nonporous material. 
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19. The device of claim 14 wherein the test element of the 
test strip includes a reagent for producing a reaction indica 
tive of the concentration of the analyte in the ?uid sample. 

20. The device of claim 19 Wherein the analyte is glucose. 
21. The device of claim 19 Wherein the sample is blood. 
22. The device of claim 19 Wherein the reagent produces 

a colorimetric reaction, the device comprising an optical 
device for reading the reaction. 

23. The device of claim 19 Wherein the reagent produces 
an electrochemical reaction, the device comprising a meter 
for measuring the reaction. 

24. The device of claim 14 comprising a hydrophilic 
coating disposed on at least a portion of the capillary channel 
of the test strip. 

25. The device of claim 14 Wherein the test element is 
attached to the lid of the test strip. 

26. The device of claim 25 Wherein the test element is 
attached to the lid of the test strip With a substantially 
optically clear adhesive. 

27. The device of claim 14 Wherein the capillary channel 
of the test strip includes a test area for receiving the test 
element, a transverse dimension of the test area being greater 
than a transverse dimension of the test element. 

28. The device of claim 14 Wherein the capillary channel 
of the test strip includes a test area for receiving the test 
element, a depth of the test area being greater than a 
thickness of the test element. 

29. The device of claim 14 Wherein the test element of the 
test strip includes a reagent for producing a reaction indica 
tive of the concentration of the analyte in the ?uid sample. 

30. A method for lancing the skin of a test subject and 
harvesting a body ?uid sample with a lancing and harvesting 
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device, the lancing and harvesting device having a test strip 
including a collection chamber, a containing ring surround 
ing the collection area, a capillary channel ?uidly coupled to 
the collection area, and a lid disposed over the collection 
chamber and a least a portion of the capillary channel, the 
lancing and harvesting device having a lancet adapted to 
puncturing the lid and to eXtended through the collection 
charnber when moving betWeen the retracted position and 
the eXtended position, the method comprising: 

placing the collection ring of the test strip on the skin of 
the test subject; 

lancing an area of the skin of the test subject bounded by 
the periphery of the containing ring; 

maintaining a body ?uid sarnple produced at the lance site 
Within the periphery of the containing ring; 

collecting the body ?uid sarnple produced at the lance site 
With the test strip; and 

directing, With the lid, at least a portion of the body ?uid 
from the collection charnber toWard an inlet of the 
capillary channel. 

31. The method of claim 30 comprising measuring the 
concentration of an analyte in the collected body ?uid 
sample. 

32. The method of claim 31 Wherein rneasuring further 
comprises reacting the analyte in the collected body ?uid 
sample with a reagent, the reagent being disposed on a test 
elernent received in the capillary channel of the test strip. 

* * * * * 


